In 1956 Kostmann reported a new disease of infancy which he termed 'infantile genetic agranulocytosis'. He described 14 children of both sexes in nine families. All but two of the children died as a result of the disease. For six of them detailed clinical and histological data were reported. The disease occurs during early infancy with infections particularly of the skin. There is a complete or almost complete lack of polymorphonuclear neutrophil leucocytes in the peripheral blood, and the bone marrow shows a marked retardation or block in the maturation of the myelopoietic cells. All of the affected children in his report lived in the northern part of Sweden. Close consanguinity between the parents was established in five of the nine families. Kostmann presented a genetic analysis which supported the conclusion that the disease was primarily caused by a single recessive autosomal gene (a simple recessive mutation).
Since Kostmann's original report three additional cases belonging to the same families have been examined (Kostmann, 1960) . Hedenberg (1959) described a case of agranulocytosis discovered in a girl at the age of 1 week. He found good agreement with infantile genetic agranulocytosis. In his case there was no consanguinity between the parents. The family lived in the southern part of Sweden, and there was no relationship to the families described by Kostmann. Outside Sweden, Luhby, Speer, Lee and Shapiro (1957) described an infant who presented with agranulocytosis at 2 weeks of age; it persisted until the child died of an overwhelming infection when 7 months old. The authors concluded that the case represented a congenital genetic agranulocytosis due to an inborn error of development and maturation of the neutrophils. They found the condition apparently identical to that described by Kostmann. Kniker and Panos (1957) studied two infants aged 7 and 30 months, both of whom had fatal agranulocytosis. They stated that the clinical, laboratory and pathological features closely fitted the syndrome described by Kostmann. However, all cases on record outside those belonging to the families reported by Kostmann have failed to show hereditary or genetic factors.
The number of reported cases of this syndrome is still small, although this deleterious mutation seems now to occur in different areas. The purpose of this paper is to present a further case with typical clinical and laboratory findings.
Case Report
The patient was a 2-month-old girl admitted to the Children's Hospital, Bergen, on June 4, 1960, because of jaundice, pyodermia and otitis.
There was no consanguinity between the parents, and the patient was the fourth child. A sister died of meningitis at the age of 2 months. There was no known case of blood disorder in the family.
The mother did not use any medicaments during the pregnancy which was uneventful. The delivery was spontaneous at term on April 4, 1960, and the child's birth weight was 2,870 g.
At the age of 1 week she developed pyodermia, and when 10 days old a slight jaundice was observed. At the age of 6 weeks she had an otitis and was treated with aureomycin, 120 mg. daily.
Upon admission to the Children's Hospital she looked ill, but her general condition was not severely affected. She was thin, pale and slightly icteric. Temperature 37-70 C. On the abdomen she had several pea-sized, bluish-red infiltrations. The liver was felt about 2 cm. below the right costal margin and the spleen just below the left. She had signs of an otitis with a clear, viscoid discharge. The blood examinations are summarized in Table 1 . Examination of the bone marrow by needle aspiration revealed a cellular marrow with a striking absence of neutrophilic myeloid elements ( Table 2 ).
The total serum protein was 6 g. per 100 ml. with decreased albumin fraction and elevated gammaglobulin level. Examination of the serum for leucocyte antibodies was negative.
A blood culture was negative. Cultures from the ear revealed coagulase positive Staphylococcus aureus, and from the cutaneous infiltrations there was growth of Escherichia coli, Proteus vulgaris and Enterococcus.
She was treated with large doses of penicillin and with streptomycin, erythromycin, chloramphenicol and 511 Nyhan and Fousek (1958) reported a series of 106 newborn infants with sepsis. Leucopenia was noted in five infants. Persistent absence of polymorphonuclear neutrophil leucocytes similar to that observed in this patient hardly occurs in sepsis.
During the past few decades a number of other conditions occurring in infancy and childhood have been observed in which there is an isolated reduction or complete absence of polymorphonuclear neutrophil leucocytes. Transitory granulocytopenia of the newborn was described by Slobody, Abramson and Loizeaux (1950) and Lehndorff (1951) . In this condition there is a pronounced granulocytopenia with a duration of several days up to four weeks. During the granulocytopenic phase there is a pattern of maturation arrest at the neutrophil myelocyte stage in the bone marrow. The persistent nature of the aneutrocytosis in the present case rules out this possibility.
Chronic granulocytopenia in children was first described by Fanconi (1941) , but Salomonsen (1948) first put forward the opinion that the syndrome represented a distinct clinical entity. Stahlie (1956) reported a case and collected 15 cases from the literature. The syndrome is characterized by a chronic, marked, selective granulocytopenia with a corresponding leucopenia. The bone marrow is normal. The disease usually starts after the age of 6 months, runs a benign protracted course with a tendency to infections and spontaneous cure. This clinical entity differs from the case reported in the patient's age at onset, the pathological bone marrow, the grave course and fatal outcome.
The present case seems to correspond closely with Kostmann's syndrome. However, there was no consanguinity between the parents and to date no other conclusive case of the disease has been found in the family. It is noteworthy that the patient had a sister who died of meningitis at the age of 2 months. Unfortunately her blood was not examined. The early onset in the neonatal period with skin manifestations, the relentless clinical course as well as the findings in the peripheral blood and bone marrow are in good agreement with the findings in Kostmann's cases.
The monocytosis accompanying the aneutrocytosis in the patient resembles that seen in several previously reported cases. In two of Kostmann's cases the monocytes made up 50% of the total number of white cells. Monocytosis of moderate degree was also observed in another case. A moderate increase in the total number of monocytes was noted in the case reported by Luhby et al. (1957) . Hedenberg also noted monocytosis, and in his case a varying connexion between the infections and monocytosis could be observed. Tobler and Buser-Pluss (1942) demonstrated experimentally that the monocytes in a patient with agranulocytosis had a considerably stronger phagocytic function than those of controls. The monocytosis may therefore represent a compensatory mechanism for the impaired phagoeytic function in this patient. The elevated serum gamma-globulin level found in the present patient may also be compensatory as an attempt to raise the immunobiological protective mechanisms against infection. Hypergammaglobulinaemia was also noted by Kostmann in one case and was marked in both cases reported by Kniker and Panos (1957) . The latter authors also found eosinophilia and plasmocytosis in the bone marrow, findings similar to those in the present patient. In view of the role played by plasma and eosinophilic cells in the immunobiological response to infection, it seems justifiable to look upon the plasmocytosis and eosinophilia also as secondary phenomena.
Considering the terminology of this syndrome it seems more reasonable to use the term aneutrocytosis than agranulocytosis, since only the polymorphonuclear neutrophilic leucocytes are affected. The eosinophilic and basophilic leucocytes may actually be increased. Summary A case of infantile congenital aneutrocytosis is presented. A 2-month-old girl who suffered from infections starting soon after birth, revealed an almost complete absence of neutrophilic myelogenous elements in the peripheral blood and bone marrow. This persisted until she died at the age of 5 months of an overwhelming pulmonary infection. The case seemed to correspond closely with Kostmann's syndrome, but there was no evidence of genetic background.
